Calculusl
Exam 2, Spring 2003, Answers

1. A curwein thefirst quadantis givenimplicitly by theequatim
x2y? 1+ X = 6.
y
Find theslopeof thetangentine to the curve atthepoint (4,2).

Answer . Rewrite the equationin exponentialform: x2y? + xy~1 = 66. Now take the differential:
2xy?dx + 2ydy +y tdx—xy2dy=0.
Evaluge atx = 4, y = 2 andsolve for dy/dx:
2(4)(2)%dx+ 2(4)?(2)dy+ 2 dx— 4(2)"2dy =0, or 325dx+63dy =0,
sody/dx = —32.5/63=.5159

2. Two variablesu andv arefunctiors of time, relatedby theequatio
50 +uw—210=0.
If dv/dt = 3whenu = 6 andv =5, find du/dt.

Answer . Differentiatewith respectot:

du dv du
1QJE+UE+VE—O,

andsubstitutehegivenvalues:

10(6) % +6(3) + 5% =0

giving 65(du/dt) + 18 = 0, sodu/dt = —18/65= —.277.
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3. Findtheminimumvalueof the function f(x) = 213

Answer. To find the minimum first we find all valuesof x atwhichthe deriative equalszero:

(X% +3)(2x) — (X2 + 1)(2x)

! —
F = (x2+3)?
Settingthis equalto zero,we have
2X(x2+3-x2—1) 4 0
(x2+3)? C(R+3)2

Theonly solutionis x = 0. Sincethe derivative is negative for x < 0 andpositive for x > 0, this givesthe
minimumy = f(0) = 1/3.

Alternatively, onecoud write




fromwhichit is obviousthattheminimumis 1-(2/3) = 1/3.

4. FarmerBrown is building a rectanglar chickencoopwith onesideagainsthis barn. He will enclosethe
otherthreesideswith chainlink fence,but hewill alsobuild a chainlink partitionwhichis perpendicularto
thebarn. If the total areato be enclsedis 600 squarefeet, what shouldthe dimersionsbe to minimize the
amount of fenceneede@

Answer. Let x bethe lengthof the side parallelto the barn andy the distanceof that side from the barn
Thentheareais xy = 600,andtheamoun of fenceneeadis F = x+ 3y. Usingthe constraintequatio, we
canwrite F in termsof x aloneas

3(60
F=x+ (Xo) =x+ 1800« 1.

Now to find theminimum valueof F we differentiateandsetdF /dx = 0:

aF _ 1-180x2=0
dx

This give x? = 180Q sox = 30v/2 = 42,43, andy = 10/2 = 14.14.

X2
(x+1)(x—=1)°
Answer. Theverticalasympotesarex = —1 andx = +1. For x between1 and+1, y is negdive exceq at
x = 0 wheny = 0. Thus,thereis alocal maxinum at the origin, andy goes asymjtotically to —c onthe
insidesof thesdines. Writing

5. Graphy =

S
=17 ""e-1
we seethaty is alwaysgreaterthanl for |x| > 1. Thusy appro@hes+c on the outsidesof the asymptotes.
Finally, from the secondexpressionwe seethatthe horizantal asympoteisy = 1.
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y appoachesl from abore as|x| — .




